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. PROKOSHKTN, Dmitriy Antonovich; ZUDIN, Ivan Feofanovich; SHARIPKULOV » Rustan

Salikhovich; BANNYKH, "Oleg Aleksandrovich; KURNAKOV
Na”l I‘Of
doktor khim, nauk . ‘ ’ y proi.,,
tekbn., red. » 0V, red.; CHERNOV, A.N., red, izd-va; VOLKOVA, V.Ye.,

[Alloying of chromium-manganese stainless steel] Legirovanie khromo-

margantsovistoi nerzhaveiushchei stali, Moskva, Izd-vo Akad,nauk

SSsR, 1961, 74 p. (MIRA 14:11)
(Chromium-mangane se steel--Metallurgy) :
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__PROKOSHKIN, D.A,, doktor tekhn.nauk, prof.; CHZAN SHAO-TSZYUN [Chang Shao-chiung]

Effect of certain oxides on the recrystallization of molybdenum,
Metalloved. 1 term. obr. met. no.3:9-11 Mr '61. (KRt 14:6)

1. Moskovskoye vyssheye tekhnicheskoye uchilishche imeni
Baumana,
(Molybdenum—Metallurgy)
(Crystallization)
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AUTHORS ¢ Prokoshin, D.A., Ivanov, L,T, and Yanushkevich, V.A,

TITLE: Investigation of the activation energy of steady-
state creep of PB-titanium

PERIODICAL: ‘Izvestiya vysshikh uchebnyich zavedeniy, Fizika,
no. 5, 1961, pp, 65 - 67

TEXT: The investigations were by the torsion method. The
equipment and the method of investigation were described by the
authors and their team in Ref, 2 (Izv, AN SSSR, OTN, no, 6
1959). All the experiments were made in a vacuum of

10-5 mm Hg, 3-mm dia, titanium specimens with a gauge length

of 12 mm, machined to an accuracy of 2 0,01 mm, were used, All

the specimens were polished, Two types of titanium were used: ///
a forged 12-mm dia, titanium rod of a guaranteed purity of 99,5
iodide titanium which was édditionally purified by zonal fusion

to a purity of at least 99.9%. The forged titanium contained

the ‘following impurities (in %): 0,05 Fe; 0,03 c1; 0.03 8i;

0.05 ¢c; 0.02 N2; 0,11 020 The tests were made in the
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_.. temperature range 1 000 - ) 500 °c by the method of thermal
cycling, whereby each specimen was tested with a constant load
at. various temperatures, -The loads applied in the tests were

12,96, 15.62, 19.6 and 26.35 kz/cmz° This enables eliminating -

the influence of individual pealisrities of the specimen, which is

particularly important when investigating the activation energy

of creep. It was found that the activation energy of steady-

state creep of B-titanium did not depend on the test temperature

or on the applied stresses. For the applied stresses the creep

activation energy of B-titanium was lower than the activation .
energy of the self-diffusion of B-titanium and corresponded to
limit values of Q , which were calculated from the conditions

of transition from the solid into the liquid state,

There are 2 figures, 2 tables and 7 references: 5 Soviet-bloc
and 2 non-Soviet-bloc. The two English-language references
mentioned are: Ref, 3. - 0.D. Sherby, I.L. Lytton and I.E. Dorn -
Acta Metallurgica, v. 5, no. 4, 1957: Ref, 6 - J.W. Edwards,

Card 2/3
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Investigation of .... . E073/EB35

H,L. Johnston and W,E, Ditmarsh, J. Amer. chem., Soc., 75, 2467,
1953, .

ASSOCIATION: Institut metallurgii imeni A,A, Baykova
(Institute of Metallurgy imeni A.A. Baykov)

SUBMITTED: August 5, 1960
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PROKOSHKIN, D. A,

ANYY Mogkva) 3
_ M, (Mogkva); VOLKOVA, R, M. (
e zMiskva); Prinimala uchastiye: PETROVA, B. V*—-*”/J

~beryllim, Izv. AN
Thermal diffusion in the system tnngateréu 6;3166 el

gsSR, Otd. tekh, nauk, Met, 1 topl. mo. s 16:1)

(Tungsten)  (Diffusion coatings)
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133157162 (MIRA 1624)

PROKOSHKIN, D. A3 VASIL'YEVA, Te.

tion
Investigating the oxida
agloya.g‘l‘rudy Inst. met. NO.

_Metallography)
-titaniun-zirconi\m alloys
(Maobimn (Oxidation)
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i métipg_hgat;; diffusion coating

- . various thicknesges. ‘The innermo
. i-hexagonal lattice with the parame

| still thicker, consists of NbBes,

§ Curd 1/;1/
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. EWP(q)/FNT(n)/BDS _ AFFEG/ASD

- S AUTHO}?_» AA_rzhal_'gg‘ My, P Moj Volkove, R 5’_, Prokoshkin, D A . S
' "“";'g"'TITlEzv “Investigation of ‘the _niob@.mﬁ-begmum"ayste@ '
- . SOURCE: AN SSSR. Doklady} v. 4,150?/}:6.,1_,'?‘1963, 96-98

f".Td?IC TAGS: _niobiﬁn'x;-béryilixmw;system,'»ph&se' diagram, phese composition,
. intermetallic compound, lattice parameter, melting point, mdecrohardness, for»

& .. ABSTRACT: For the ‘preliminery experiments the all s were prepared by diffusion :
- .o coating of 98.9%-pure Nb (microhardness, 200 kg/mm?) witlh: 99.8%-pure Be in the
... 900 +01300C temperature range with exposures of varying length., icroscopic
. examinetion revealed that the diffusion cocating consists of several layers of

1 . composition corresponding to the NbBe, phase. The next .layer, thicker, has &
g - chemical composition corresponding to NbBey with & microiardness of 1580 kg/mm2.
i “This is a new compound not previously mentioned in 1iternture. The next leyer,

aee
5/0020)/63/150/001/0096/0098
4

st layer, the thinnest, was found to have 2
ters a =-4.516 and ¢ = ,387 kX and & chemical

“which has a :rhon_)bohedrl_tl ‘structure with the
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- ACCESSION MR: AP3000300 - .

parameters a = 7,56 and ¢ = 10,73 XX;. 1ts microbardness is about 1430 kg/mm2, The
! outermost layer, the thickest, has a composition corresponding to NbBe;, and a I
“body-centered tetragonal lattice with the parameters & = 7,376 and ¢ = 4,280 kX,
. 1ts microhardness is 1200 kg/mm? - The phase growth in the diffusion zonme at a
. constent temperature follows a parabolic rate. The approximate calculated temper-
. ature dependence of diffusion -coefficients for NbBe; , and NbBeg, respectively, is
. expressed by the equations D =.7,66 multiplied by 10~* exp(-32,000/RT) and D = 5.7 _
K. | nultiplied by 1072 exp(-14,740/RT). For further experiments a series of alloys
AR including alloys corresponding to the compounds found in the diffusion zone were
' ; vacuum-arc¢ melted from the components shown above., The heats of formation of the
- compounds were found to be 28.8 * 9.6 Cal/mol for NbBeyo, 20.5 * 3.2 Cal/mol for
: NbBeg, 46,4 % 3.8 Cal/mol for NbBey, and 14.6 1.9 Cal/mol for NbBe,, On the
-*basis of the results of thermal, mzcroscopic, and x-ray diffraction analysis the
. phase-diagram of ‘the Nb-Be ‘system (See Fig.'1 of Enclosure) was plotted. Orig.
rart, bas: 2 figures, 1 table, and 1 formula, o

[ ASSOGIATION: Institut meballurgii ims A, A: Baykova_(Institute of Metallurgy)
. SUBMITTED: 09Jané3 | DATE ACQ: 10Jun63 - | ENCL: 01
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PROKOSHKIN D.A. (Moskva); VASIL'YEVA, Ye.V. (MoaPV&), YANUSHKEVICH, V.ia,
(HSBEV&)

Investigating the oxidation of niobium~zirconium alloys. Izv. AN SSSR.
Otd. tekh. nauk. Met. i gor. delo no,1:186-190 Ja~F 163, (MIRA 16:3)
(Niobium-zirconium alloys—Testing) {Oxidationy)
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_PROKGSHKIN, D.A.; ZAKHAROVA, M.I,

Igsothermal section at 1200 of the niobium-molybdemum~chromium
constitutional diagram, Issl.po zharopr.splav, 8:70-7, 162,
(MIRA 16:6)
(Niobium-molybdenum-chre.:fum alloys--Metallography)
(Phase rule and eg:ilibrium)
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: : VERGASOVA
PROKOSHKIN, D, A,; VASIL'IEVA, Ye, V.; Prini=ali uchastiye ’
L, L,; BYABYSHEV, A, M.

n of niobium-vanadium alloys. Trudy

Investigating the oxidatio (MIRA 16:4)

lnBt- mto n°.13:152-156 '63.
um allcya—Hetallography)

nadi
(N4 obium=va (Oxidation)
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' Diffusion of elements fnto solid iron. D, A. l'mk_rnhim e Bl
L Khm. § Termickeskie Metody Obrabotks Siali OST r.i _e@
w_' ? 1938, 3-134; . €. 4. 32, 57597 - Cementation mclh«-h 1 J

are reviewed and expls. oa cementation by diffusion of Mo -0
and W into solid Fe are described.  The texture and the -00
. compn. of the diffusion la the limits of <ofy.,
the mechanism of diffusion and the effect of the texture of -8
the cementing substance on diffusion_are discussid. ~0 0
Curves and microstructures are shown. The cementation
of steel with gases uced by pyrolysis of kerosene. [t X4
N. A. Minkevich, [boid. 116-83; f. C. A, 32, 74817, Y
Advuntages of gareos over solid cementation agenta are | PP
deseribed.  Costs and equipment ure discuamal.  Kinetics Pl ™
d position of jutions In the sintering process of !2—
manufscture of alloys on iron base. B. G. Livshits and o
A. G. Rakhstadt, Jhud. 150 57— The prepa. of hinnty ’:
alloys by the sintering method, thermal tseutinent for the e
dispersion hardening, and the Nnhrmml devoinpn, of the *
. a-saln. (supercooled at different temps., from 0 to ear™) -1
are discussed, and presented in the lonu of diagrams, iso- i
therms and microstructures, Investigation of tempered
and of “'let down’’ steels by the maguetic method. 1. L.
Mirkin and B. A. Sadikov. Jhd. 25-83.~The magnetic
method of detn, of the unnp(mrnlsnf !rmanm-mﬂ and
mndummm proceases in tesnperad C steels during et
ting down’* are dexribed. The use of thermite and of
z lnnkerlte to improve the quality of steel ingots and bars.
7 . N. Olks.  Jbed, 204-58; cf. {ollowing absir.- -A de-
- nrnpmm on expts, prrforrnrd with thermite ami lunkerite
. in several plants.  The compn., the methods of prepn, and
f_ . the camst of lunketite powders and of thermite are deseribied,
S s.3La  sETaLiuRicay Litena Through Khim, Keferat. Zhnr. 1, No. 11-12, tH- 3 HKiN), tz-
. . s W. R. Henn .
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Cyapiding of high-speed steel. D. A, Prokoskin il
V. S Tsaregorodets. Metllurg 13, -39 July-Auk..
1) ; Med. Abstracts tin Meds ¢ Alloys) 10, Nu. 4, 20
(1939) . —Steel samples contg. 0.74% C. 34255 Cr, 18.4%
W and 1,275 V were first heated in salt baths to SR-00
i 12-15 min, and then to 1) -GRe S, amd kept 4t that
remp. for 23 i, The samples werd then hekd fos 30
mist. in a mufle fugpace At hot) 17 and vooled in still wie
o foa (eIg. After ptisling, ey wese anhijected
[m c'yuuhlln’ 1 bathia of 050 NalUN, 1070 KUN |
NulUN, Wb KFeiCONYe b e r.ul\. at e,
raw-70°, and 50 @Y, tesp. Duiing the fiest 15 s,
the hardness riscs considerably. i
a more gradual increasc. The C in the steel became
. on the surface and formed a2 cementing layer, but
the N diffuscd decper into the Fe. C.L.B

Crwwre i.iwiety
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11762 Diffusion of Carban and Nitrogrs Into Stecl at
Hiigh Temperatures. 1AL Aondilan and 1M Arzhans
MHenry Hiateur, Transhation '..“5:[. 19 pages. (From Trudy
Vaskon ko fit Sonds im. 1. V. Stalia, “Symponinm AN
Strncture awd Propeees of Steel” Metallusgizdat, Moseow ),
19514, p. 241-25%, 12 pases.
I'Z\]wrinu'n\.\l sudy of efteds of evaniding temperature, hath
comnrmition, and cyaniding tine upon distribution of € and
N diffusion Lot amd of stoucture and propestivs ol cyanide
Cas-, O carhon and one fw -alloy steed wete studhiedd. Part
daved I wrcalindd Tnentral wlt” i the cyandin bath
‘h‘sull\ of  mnctoesanination. el trom-diltraction. .u:{ Aray
dudies uf diffusion layer Data on handness, tenalde, andd
ooy annded . carbunaed decl Besults of
e with ehttorent vvaneh

wphing batigne Bosty vl NTERL)
cane Huehneses

f"“( propetties 0
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ACC N{E, Amsoz}uegf’o /8 e r CoDE:  UR/0000/65/000/ 000/0038/ 00?“% -
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N.; Ryabchenko, Ye. 3:,55 B+

AUTHOR: Prokoshkin D. A._Arzamasov, B.
_ﬂ____.,____..;f:W : ; T 5
ORG: Institute of Problems of Material Science, AN UkrSSR (Institut problem materialo~

! vedeniya AN UkrSSR) Hio .t/gkf

. - |prTLE: Siliconizing refractory metals in & glow _gischargg_’f.u

‘ .75, 2] o

i SOURCE: AN UKrSSR. Institut problem materialovedeniya. ‘Diffuzionnyye pokrytiya na
i metallakh (Diffusion coatings on metals). Kiev, Naukova, dumka, 1965, 38-Lh
{

i

i

/

3

e e~ §%

TOPIC TAGS: refractory metal, metal siliconizing, glow discharge siliconizing,
molybdenum siliconizing, tungsten siliconizing, nicbium siliconizing, tentalum sili-

conizing

/]

. v . \
ABSTRACT: Molybdenum, tungsten%’Liobium,and tantalgg?have been siliccnized at 1000 to

1200C by glow discharge in a mixture of silicogjfetrachloride vapor and hydrogen
lflowing at a pressure of %0 mm Hg and a rate of 02 1/min. The glow discharge starts
at 500—T700 v. The reate of siliconizing in a glovw discharge depended on the pressure
1in the reaction chamber, the volume ratio and the rete of consumption of the silicon

tetrachloride and hydrogen, and the reaction temperature and wvas significantly higher }—
than that of conventional siliconizing in a gaseous medium. Molybdenum hed a 8ili~
conized layer 25 u thick in 5 min, and a layer 67 u thick in 40 min., Higher rates

ere also observed in tungsten, niobium, and tantalum. The siliconized costings con= i—

sisted basically of disilicides of the respective metals. Tungsten siliconized at
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1000C for 30 min had a one-layer coating consisting of WSip with & hardness of

1865 dan/mmz. Niobium nnd tpntalum had two-layer coatings, the outer layers consisting
of NpSi, end TaSia2, respectively, e the inner layer having & lovwer silicon content.
The inner layer of niobium had g hardness of 1125 dan/mmz. Molybdenum siliconized at
l1000C for 40 min had e three-laye coating; the nardness of the outer and innermost
_llayers was 1565 and 1350 dan /mm? respectively. Molybdenum end tungsten disilicides
had a tetragonal ¢ stal‘%gggigé; niobium and tantalum had a hexagonal lattice. Sili~-
conizing in a glow discharge cen be done below the recrystallization temperature,
which keeps the parts in the strengthen=d condition. The high efficiency of the
 |process can be explained by the presence of an ionized medium and by the activated
condition of the metal surface being siliconized. Orig. art. has: i figures. [Ms
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invgstigation of High Temperature Creep of Iron by the Torsion
ethod
the relative values of u and ul, the engine was
switched off and on by means of contacts (9) and (10),
so that the specimen was deformed under the condition
of constant torquej; contact (11) served to switch off
the complete apparatus after rupture O
A typlcal creep curve of y~iron, tested at 1100~
under M = 0.88 kg cm, duced in Fig 2, where t
deformation, indicated xis in multiples
of 3600, is plotted agains ( I representing
the primary creep stage, 11 secondary stage
at 1100 and 1180 oC respectively, and IV the third stage
of creep. The test pieces were prepared from twc types
of electrolytic iron (for chemical analysis see Table 1),
re-melted in vacuum and forged; ecach test plece was
annealed at 1260 i To eliminate the
effect of the possible difference between the properties
of test pieces of the same nominal composition on the
experimental results, the creep rates at various
temperatures were determined on one and the same test
piece; the accuracy of the obtained data was confirmed
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ethod
by good agreement between the results obtained on heating
and cooling. The results of the first series of
experiments are reproduced in Fig 3, where the rate of
the secondary creep (u, 0/sec) of iron (type 1) is
plotted against temperature (oc). It will be seen that
in the a-Fe range, u increased exponentially with
rising temperature, reaching a maximum at approximately
910 ©oC; at higher temperatures u gradually decreased, *///
feaching a minimum at approximately 1050 oC, The
general character of this relationship remained the same
when larger torques were applied, although in these
cases the minimum value of u was reached at different
temperatures. The absence of & sharp drop in the rate
of creep at the temperature of the a -» ¥ transfor-
mation was attributed to strain-hardening, associated
with the volume changes accompanying the change of the
crystal lattice from body-centred to face-centred. The

Card temperature dependence of the rate of creep of y-Fe at

ar temperatures above 1040 ©C (which has been found to
4/7 follow the law described by Ed (1), is illustrated
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Investigation of Plastic Deformation.ofﬁigh Melting Alloys at

Elevated Temperatures

12 mm diasmeter and also jodide
zonal melting. The specimens
diameter of 3 Their surf
was tested 1

torques of

of the logari

of the tempera

results complie

had been purified by
nh of 12 mm and &
The creep

the rec
g found that the

(1)

y - creed speed, Q ~ energy creep parameter depending on the

tress and temperabure
o the structure of the metal
energies did not vary greatl
The creep of chromium was de
length and 3 mm diameter) in
using electrolytic chromium &
Card 2/4
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8606 5

'5/180,/60/000/005/006/033
E073/8535
Investigation of Plastic Deformation of High Melting Alloys atb
Elevated Temperatures

in an atmosphere purified helium, The dependence cof
the logarithm of £ Cr on the reciprocal of the
temperature for i s i phed in Fig.%. Similar
for niobium S in Fig.5. The dependence
tion energ i  niobium oOn the applied
lotted in Figs. d 6. The following conclusions
no temperabure dependence of the activation energy
was observed foT chromium, niobium and ){
1ied stress, the creep activaticn
whilst that of Ti remains unchanged.
the creep activation enersgy of titanium 1is
-diffusion. The creep activation energy of
Cr and ND = i x value equalling in the first
approximation t i ion energy of gelf-diffusion
and the energy of £ i i Microscopic analysis
using special method learly the validity of
the dislocation mechanism of plastic deformation of chromium at
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8/180/¢€0/ 000/005/006/033
E07%/E535
Investigation of Plastic Deformation of High Melting Alloys at
Elevated Temperatures s of polygonization Q/

o
up to 400°C., The proc : o
g;esv%tesgi Eiﬁg?ﬁ;i;‘eﬁz‘gg agd it is shown that development of polygon

' inni of the second stage
izati observed even at the beglnning t e
;éagiggpcan },I).‘iere are 6 figures and 17 references: 9 Soviet,

1 German and 7 English,
SUBMITTED: May 27, 1960
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5/145,/60/000/005/008/010
New data on thermal o.. D221/D301

cial structure and properties. The etching of sections exhibited a
bright layer at the surface of the chromium-coated molybdenum,sepa-
rated from the core containing polyhedron grains. The bright layer
was divided into two zones. The external zone was thicker and con-
tained grains directed parallel to the diffusion flow. The second
zone, clearly separated from the first, showed 1o grain-‘noundar:i.esu
The results of tests for microhardness show & gradual increaseé of
hardness with the depth and a sharp rise a% the limit of etching.The
authors explain it by the change in the structure of the diffused 1la-
yer. The data reveals that in the Cr-Mo system there are special siru-
ctural states instead of a continuous geries of solid golutions. The
authors state that this is confirmed by X-Tay analysis and other in-
vestigations. There are 4 figures and 6 references. 1 Soviet=bloc

and 5 non-Soviet-bloc. The 4 most recent references to the English-
language publications read as follows: High Temperature Technolegy;
Ed. in chief I.E. Campbell, 1956; R.R. Freeman and I.%2. Briggs, Jet
Propulsion, V. 27, no. 2, 19575 L. Northeot, Mclybdenum, 19565 M.
Hansen, Constitution of binary alloys, 1958.
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New data on thermal ... D221/D301

ASSOCIATION: MVTU im, Bamana (MVTU im. Bauman)

SUBMITTED: May 18, 1959
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86076
\g nao \0\43’ S/180/60/OOO/OO5/017/03§
: Elll/E135
AUTHORS: Bannykhs O, h., W in, L.F:» Kashin, V.loe and
@gkoshkin, D.h. ( 05 COW )
/ 4,.1/
TITLE: Some Properties of ron—Aluminium 'nlloys Based on the

(-804

PERIODICAL: 1zvestiyd Akademil nauk SSSRQOtdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960, No. 2, PP- 149-155

: The authors poin® xo the advantageous prgf)erties (e.8-
low density, high corT05i0n— an ing-re i y
aluminiud alloys, in spite oF wnich comparatively 1ittle
industrial use 1is made of them. FOT their owp investigation of

he streng’ch an plastlclty of such alloys the authors used th
following range of compositlons, .87-16 82 Alj 005- ol
Mnj . 5—0,100 513 .02-0. 00002—0u012 P3 g8-0,020 U5

a 0 ;
0,002—0.015 03 0,004—0°Oll N; (no® all the 5 and p analyses
were carried out). The alloys were melted in 2 vacuun jpduction

rig.1 shows alloy density 88 a function of gluminium content.
Tmpact strength as function of the test temperature is shown in
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86076
5/180/60/000/005/017/053
E111/E135

gome Properties of Tron-Aluminium Alloys Based on the a-Solid
Solution

Fig.2 and the cold brittleness threshold (temperature at which
the alloy acquired an impact strength of 2 xg/cn) as a function
of aluminium content in Fig.>3 (air-melted alloys represented by
interrupted lines in both figures). For tensile testing at
20-700 °C a type vt -4P machine was used, Tensile gtrength,
yield point and relative elongations, a8 functions of aluminium
content for various temperatures, are shown in Fig.4. Fig.D
shows relative elongation as a function of temperature for air-
and vacuum-melted alloys (right- and left-hand graphs). Grain
size as a function of holding time at 1100 °C for vacuum-melted
alloys is shown in Fig.6, The influence of heating temperature
on hardness for two alloys with 15% Al is shown in Fig.7 (air-
melted, curve 1; vacuum-melted, curve 2): the hardness of both
has a maximum at aboub 350-450 9C, but rises much more steeply
and atbtains a higher value with vacuum melting. Vacuum melbing
also improves other high-temperature properties of Fe-Al alloys.

Card 2/3
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S/180/60/000/005/017/0%3
E111/E135

Some Properties of Iron-Aluminium Alloys Based on the a-Solid
Solution

Increasing aluminium content to about 15% increases strength at
20~-600 °C; at 700 ©°C it has little effect. Maximum strength and
adequate plasticity are obtained at 400 O9C; above 600 ©°C

strength falls sharply while plasticity increases,

There are 7 figures, 1 table and 16 references: 5 Soviet, A
10 English and 1 German,

SUBMITTED: May 27, 1960
Card 3/3
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60/000/005/021/033
135

AUTHORS: Dekhtyar, I.Ya., Ivanov, 1,I., Matveyeva, M.P. and

TITLE: Influence of Plagtic Deformation on the Kinetics of

vpe 10 Steel

Evaporation of Iron from T

nauk, Metallurgiya i topli

integral thermodynamic properties. De

deformation affects many properties.

from type 10 steel (0,10% C; 0.45 Si;

The specimen, subjected to torsion if

Card 1/2
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vo, 1960, No,5, pp. 171-173

PERIODICAL: Izvestiya Akademii nauk SS8S8R,0tdeleniye tekhnicheskiki)//

TEXT: The authors point out that crystal lattice defects 2
produced by plastic deformation must affect both partial and

khtyar et al. (Ref.l) and

other authors (Refs 2, %) have previously shown that plastic

The present work gives

preliminary results of an investigation of the influence of
plastic deformation (torsion) on the rate of evaporation of iron

0,0% P; 0.02 S5

0.26 Al; remainder Fe). The apparatus developed and used is
shown in Fig.l: the hollow cylindrical specimen has its open end
closed with a tantalum diaphragm to form a Knudsen cell,

required, is heated in a

CIA-RDP86-00513R001343220013-2"
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Influence of Plastic Deformation on the Kinetics of Evaporation
of Iron from Type 10 Steel

graphite inductor of an axially varying wall thickness, After
fabrication specimens were annealed in helium for 30 minutes at
1200 °C, sealed infquartz capsules and irradiated with thermal
neutrons, giving Fe29. The rate of evaporation was found from
the activity of the deposit on a molybdenum foil (polished to a —
mirror finish) in an aluminium holder cooled with liquid nitrogen.
Fig.2 shows evaporation rates of iron for undeformed specimens of
the steel (curve 1) and pure iron (curve 2)., Fig.3 shows
evaporation rate for the steel (curve 1) and the corresponding
deformation rate (curve 2). The effect is complex 2nd the
authors suggest a similar study on pure iron.

There are 3 figures, 1 table and 4 references: 2 Soviet and

2 English,

SUBMITTED: March 22, 1960
Card 2/2
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. - s/180/61/000/002/009/012
1S 750 M8 M %, s E071/E435
AUTHORS: Arzhanyy, P.M., Volkova, R.M. and Prokoshkin, D.A.
(Moscow) , S—

TITLE: On the Diffusion of Beryllium and Aluminium in Niobium

PERIODICAL: Izvestiya Akademii nauk S5SSR, Otdeneliye tekhnicheskikh
nauk, Metallurgiya i topliveo, 1961, No.2, pp.119-121

TEXT: In earlier work the authors investigated the diffusion of
silicon, titanium and other elements into niobium, In the present
paper the results of an investigation of the diffusion of
beryllium and aluminium from a solid phase into niobium at 900 to
130°C during a pcriod of 6 hours are described. Niobium of the
following compositien (in %) was taken for the investigation:

Nb 98.8, Ta O,4, _Pb 0,15, Fe 0,13, NoO,8, 0 0.09, Si 0.01,

C 0.14, B 5 x 10-5, The distribution of the concentration in the
diffusion layer was carried out by the X-ray spectroscopic method
in the Institute of Metallurgy AS USSR. The microhardness was
measured with an apparatus #M7T-3 (PMT~3) at a load of 50 g. The
X-ray photographs were taken layer by layer in an PKA (RKD)

camera 57.4 mm in diameter using unfiltered chromium radiation.
Card 1/5
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20269
5/180/61/000/002/009/012
On the Diffusion .,, EO71/E435

Typical microstructures of diffusion layers, formed during the
diffusion of beryllium and aluminium into niobium at 1200 and
1300°C in a period of 6 hours are shown in Fig,1, Changes in the

he diffusion layer in
the system Nb-Be are shown in Fig,2, The main diffusion

graphic
analysis of the diffusion layer, The values of the diffusion
coefficients are given in the table, The following temperature
dependence of the diffusion coefficients was obtained:

D 7.66 x 10"4 exp (~ 3200/RT) for NbBe12
D 7.18 x 10'8 exp (- 6700/RT) for NbAls,

n

The large difference in the activation energies of diffusion of
beryllium and aluminium is attributed to the difference in the
diffusion mechanisms of beryllium and aluminium, The following
niobium beryllides were established: NbBe; 5, NbBeg, NbBes
NbBes. Furthermore, crystal structures of NbBejp, NbBeg and

NbBepy were established, NbBe)}s has space centred tetragonal
Card 2/5
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lattice (a = 7.376, ¢ = 4,280 kxX), microhardness 1200 kg/mm?;

. NbBeg - hexagonal lattice (a = 7.56, ¢ =10.73 kX};  NbBeg =
' hexagonal lattice (a = 4,516, c = 7.387 kX). The crystal

structure of NbBes was not, as yet, determined. Aluminium also
diffuses into niobium forming intermetallic phases. In the
diffusion layer obtained at 1300°C during 6 hours, the following
two phases were determined (the thickness of the second phase was
very small): NbAls with tetragonal lattice (a = 3,846, '
¢ = 8.71h kX) and NbAlj with cubic lattice (a = 3.745 kX), It can
be assumed that the formation of phases in the systems Nb-Be and
Nb-Al takes place by chemical combination. A similar character
of the formation of phases was observed during the diffusion of
silicon into niobium. The reaction of formation of phases takes
place on the boundary: phase-diffusing element. A slower growth
of subsequent phases is due to recrystallization of the structure
and a lower velocity of diffusion, In many cases in:the process
of diffusion a solid solution is formed at first followed by a

new subsequent phase. R.P.Petrova participated in the work.
There are 2 figures and 1 table.
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5$/180/61/000/002/009/012

On the Diffusion ... EO71/EL35

Fig.l. Microstructure of niobium satumated with beryllium (Fig.lia)
and aluminium (Fig.1lb) in 5 hours at temperatures of 1200 and

1300°C respectively.
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”g Fig.2, Changes in the concentration of Nb along the depth of th
;% diffusion layer in the system Nb-Be. ¢ ? ° )

i Nb, wt % vs & - distance from the surface, microns
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1g 00 2E0% US4 only

AUTHORS 3 Erokoshkin7 D.A. . Doctor of Technical Hciences,
Frofesscr and ChHzhan Shac-Tszyun. Engineer

TITLE: Influence of Some Oxides on the Recrystallisation
of Molvbdenum

PERIODICAL: DMetasiovedeniye i termicheskaya obrabotka
metallov, 1961, No. 3, pp. ¢ - 11

TEXT ¢ The authors studied the influence of oxides Ti0,,s

ZrO2 and ThO2 and complex admixtures containing Ti and 2ro0,

on the recrystallisation of molybdenum, The contant of
Zr9o., and TiO2 in the melybdenum did not exceed 0.3% and that

of Th02 did not exceed 2%. All the alloys were produced by

powder ~metallurgy methods . using a 99,97% purity mo Llvybdenum

powder as a starting material., Th=2 Zr02 and Tnu2 parvicies

were introduced chemically by gubmerging the molybdenun
powder into an aqueocus solution of zirconium nitrate and

Card 1/6
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Influence of .... 5

throium nitrate; during subsequent heating the cxides ‘:}
ZrO2 and ’I‘ho2 formed., Allcys with additions of TiO, were

produced bLYy mechanical mixing in an alcohol suspension of

molybdenum powder with titanium-oxide powder. The Mo allcys

with additions of Zr0, and Th02 were sintered by the passage
&

of an electric current through the pregsed mixture; the
sintering temperature was about 2 400 C., The alloys with

Tio, were sintered at 1 700 ~C in a tubular furnace 1in wet

hydrogen. The contents of the oxides in tns mo lybdenuw

alloys are given in the table, After sintering, the spezimens
were forged at 1 Loo -~ 1 300 “C into 2.5 wmm diameter rods .

whnich were drawn at 500 - 700 “C into 0,6 wmn diameter wire.
thereby achieving a reduction of 92%. For studying the
re:rystalllsation.the specimens of all the alloys were held

for 30 min in a salt Lath at various tempervatures Letween

900 and 1 500 oCo ticrohardness, microstructure and X-ray
investigations were rarvizd out, The fact that recrystallisatiom

Card 2/6
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occurred was determined from a redu:tion in the microbhardness

or appearance of interference spots on the X -ray exposures
obtained with chromium radiation For measuring ithe micro-
hardness and observing the atructure. the spacimens were
polished using a solution containing 1 000 ml. water. 50 g
petassium ferricyanide salt, 3 g caustic scda and 20 g

Alao3 powder. To remove the work-hardened layer polishing

and et:hing were rcpeated several times. The cptimum cf three
compositions was found to be the molybdenum allsy containing
abcut 0.5% Zr02; the desrease in the microhardness 1in this casse

begins at 1 200 ®c.  Wwith de-reasing quanzities of the

zirconium oxide the microhardness of the allay decreases,
An alloy with 0,:i% Ti0, was found to have <be highest ;%
hY

resrystallisation temperature. 0n increasing the quantity of
titanium oxide to 0.5% the micrchardness drepped. Sodium
oxide has a less prcnounced eflett on the vesrvystallisation
temperature oi molybdenum; the bezt was a molybdepam alley
containing 1% ThOBf for whizh *he rezrystallisation thresbold

Cal’d 3/6
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Influenze of . EQ73/E33%

was about 1 150 OC, A redustion in the :cntent cf ths sodium :
oxide to 0.5% cr an increase tao 2% resulted in a decrease in

the recrystallisarion temperature, Of greates® tnrerest s

a molybdenum alloy - U.5% Ti and 0.5% Zx0. this allay <on

the ~ of <
serves o high hardness up fc¢/annealzing temperature oI 1 260 “C.

which 1s higher by 350 CC than the re.rystallisation
temperature of pure molybdenum. It wag focund that alloys
with the highest re:rystallisation temperature had an almoyt
equal total content by volume of oxidss. This applres
particularly te Zr0O, and Thd,. The following :onclusions are

arrived at:

1) introduction cf oxides of titanium, zir<onium and therium
into molybdemam impsdez the prccess of reirys: allisation

and grain grewth, For sach system molvbdenum-cxides a
sertain optimum oxide :nntent exists whivh has the gresatest
affe-tive 1nfluenze cn reivystallisation,

2} It was found that the admixtures C.%s T10, 9D.5% 2102

r-
s
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Influence of ...- EQ73/E33Z
and 0.5%% ZrO2 + 0.5% Ti had the greatest imfluence, Fer .

the first two allovs the recrystallisatien temperature was
300% higher and for the third alloy it was 350% higher than
that for pure molybdenum.

There are b figures, 1 table and 5 referen:ies: 3 Scviet and

2 non-Scviet.

ASSOCIATION: MVTU imeni Bauman
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A
Influence of ,. . . LO75/E3%S
Table: '
i X stal - ley Oxadz Rexrystal-
Alloy Oxide Recrystzal Alley Oxa e 2Ty S
' : lisation -~ No., Ccentent ‘l}s?tlon o
No. Content Threshold . "C _ Threshold, €
 Sooo L5g T 1150 ‘
1 0.,176% zro, 1000 6 0.45% T10, 5
- - g e 1
2 0.402% Zro, 1150 ’ 0.57% ThO, 1100
T 0.483% zro, 1210 8  0.33% Tho, 1iz0
2 N » I
L 0.084% Tio, 1200 9 1.72% Tho, 920
5 0.217% Ti0, 1190 ps) ou706%2r02,
+0.475% T 1260
Card 6/6
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ATUTIICRS s Zalkharova, MN.I. aud Preuoghking, 'B.A. (deccc.)

A Yl - 1] investigaticn of the niobiva~molybdenum-~cliromnri
systeln

PERT-"DICAL: Aladenivia unauk SSSR. I.vestiya. Otdeleniye
tekhniclregicilih nauk. Metallurgiya i toplivo.
no. %, 1354, pp. 52 - 67 + 1 plate

TBXT: The Kb-Mo-Cr system is of groat interest in view

ef tue special sroperties of the metals and their alloys at
amsicnt and hija temperatures. An isotfherwal section wac
iavestigated using wetallographic, f-ray diffraction and

iardness measuroancnts on specimens :f alloys quenched frowm

1 20C "C. Alloys werec made from couzact niobiwn (0.17¢ Ti,

G.12 Fe, 0.99 Ta), electrolytic chrouium (0.00018% 0O,

¢.0127 N, 0.0021 Pb, 0.0001 Sn, 0.000'7 Sbh, 0.0001L B) and )&
sintered molybdenum rod (0.006¢; R203: 0.002 Ni, 0.01 8102,

0.026 ©) Ly arc-melting with a tungs:sn electrode on a water-
cooled copper base, in argon purified by melting titanium.

Card l/‘(
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The ZO = 30 g luyots were remelted 4 =~} tinos with inveraion,
Chroiclum losses of 3 - 5% were allowed !.r in the charge. The
alloys were snnealed in argon at 1 500 '\ for 50 hours or for
100 if containing over 50% niobium. Fou etching agents were
used for the microstructural invo-tignti\: 1) successive
application of nitric and hydrofluoric & {is (for niobium and
high-Kb alloys); 2) one part sulphuric, .ne hydrofluoric,
two nitric acid, one water (for alloys wi y up to 50 at.¥% Nb); j&
5) 10% oxalic acid for electrolytic etchi\i at

n
0.3 - 0.5 A/cmn” for alloys rich in molybder
4) 303 aqueous hydrofluoric acid for elect

at 0.1 - 0.2 A/cm2 for alloys approximating
of NbCr,. For X-ray investigations the allct

annealed in evacuated doulrle quartz capsules \ L 200 °C for
30 min and water-quenched; the asymmetric mu od with
unfiltered chromiun radiation was used. The \ oy compositions
formed three quasi-binary scctions with melyb: yum contents of

Card 2/6~
)

- and chromium;

lytic etching

- tae commposition
were powderaod,
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s/180/61/000/004/008/020
Investigation of .... E1l1/E380

10, 20 and 40 at.%. In addition, ternary alloys with 45, 60,
62 and 71 at.% Mo and binary alloys with 2 - 92.5 Nb (Nb-Cr),
10 - 40 Mo (Mo-Nb) and 10 - 50 Mo (Mo-Cr) were used. The
Mo-Cr system is incomplete and discrepancies exist in the
literature (e.g. in Ref. 5 - Bloom D.S., Puttman, I.W. and

Grant, N.I. - Tans. AIME, 1954, 200, 261-268 - the thermal
transformation at 12 at.% Mo). In the present work, only one
phase could be found - a solid solution with a body-centred

cubic lattice with a lattice parameter a increasing from
2.911 at 10.0 at.% Mo to 3.023 at 50.0; the corresponding
hardness H_ values are 272 and 383 kg/mm~. The Nb-Cr system

differs from the above, e.g. in the formation of a compound,
NbCr2 (Ref. 11 - P. Duwgz and H. Martens - J. Metals, 1952,
v.4.%5 no. 1); at 1 200 C the solubility of niobium in
chromium is about 2 at.%, that of chromium in niobium being
11 at.%. Changes in the lattice-parameter values of NbCr2

and the microstructure of the alloys show that a homogeneous %
region, based on NbCrz, exists in the Nb-C:r binary systen.

Card 3/?5’
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Investigation of ..... E111/E380

In the Nb-Mo-Cr ternary system, a solid solutien alpha (beta)
is formed at each corner, with the widest extent at the
molybdenum corner. For finding precisely the phase boundaries -%
in the ternary alloys those of the 10 at.% Mo section were
investigated. These alloys were made from powders of niobium
(98.7¢%, with 0.08 Fe, 0.08 Ti, 0.20 Pb, 0.04 Si and 18
[Abstractor's note - 1.8 &) Co), molybdenuy (99.65%, 0.01 RﬁOS,

[~

0.001 Ni, 0.24 02) and electrolytic chromium. The powders were

Sintered in vacuum for 10 hours at 1 500 °c before fusion.
Hardness and lattice barameter measurements were also carried
out on the ternary alloys. The 1 200 “C isothermal Section of
the ternary system is shown in Fig. 7. Points of type 1 - 6
indicate data obtained by microstructural analysis; type 7
Points indicate Phase boundaries from X-ray structural data.
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2

CIA-RDP86-00513R001343220013-2"

APPROVED FOR RELEASE: 07/13/2001



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343220013-2 )

R T S R Y S R N Ty o s BT A B RS AT
R B B e Ny S S A T e

28870
S/180/61/000/004/008/020
Investigation of .... E111/R380

There are 7 figures, & tables and 15 references: 8 Soviet-bloc
and 7 non-Soviet bloc. The four latest English-language
referelices quoted are: Ref. 3 - H.D. Kessler and

M.A. Hansen - Trans.AIME, 1950, 42, 1008; Ref. & - I.W.Putnam,
R.D. Potter and N.I. Grant - Trans. AIME, 1951, 43, 824-847,
Refs. 5 and 11 (quoted in text).

SUBMITTED: November 23, 1960
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PROKOSHKIN, D.A.; IVANOV, L.I.; YANUSHKEVICH, V.A.

-titenium., Isv.vys.
Activation emergy of the steady creep of -t (MIRA 1£:10)

ucheb.zav.; fiz. n9.5:65-67 '6l.

.A.Baykova.
1. Institut metellurgii imeni A.A
(Creep of materials) (Titanium)
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D204/D303%

AUTHORS: Prokoshkin, D.A., Datveyeva, M.P., and Morozov, V.A.

TITLE: Study of the resistance of Cr-Mo alleys to plaszic
deformation, based on measuring hot hardness

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova-
niya po zharoprochnym splavam, v. 7, 1961, 210-213

TEXT: Alloys containing O - 40 % Mo were prepared from electroly-
t1c 99.96 % Cr; containing 0.014 % N, and 0,01 % 02, and electroly-

tiz 99,85 % Mo by fusion under He; and were cast into cylindrical
ingots which were then annealed for 4 hours at 1400°C. The hardness

was measured on 14.8 mm dia. x 5 mm long specimens, on polished

ends, using a BWM-1 (VIM-1) tester. A diamond indentor was used.

in the shape of a tetragonal pyramid with an apical angle of 1360,
under a load of 1 kg, between 400 and 1080P(% Duration of each test

was 30 secs., and the diagonals of the impressions were then measu- .
red with an MWM-6 (MIM-6) microscope with an accuracy of * 0,002mm

é't Was/found that, in all cases, the hardness dzcreased with rising \,X.
ard 1/2
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Study of the resistance of Cr-Mo ... D204/D303

temperature up to 60000; passed through a maximum at 750°C and then
decreased again at higher temperatures. It was also higher for high-
er Mo contents. In a second series of tests the hot hardness was
measured under a load of 1 kg, at 10800C, over periocds of 30, 60,
120, 300 and 1200 secs. The rates of plastic deformation, calcula-
ted from these results, confirmed the observation that Mo improved
the resistance to plastic deformation. There are 3 figures, ? table
and 2 Soviet-bloc references.
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5/659/61/007/000/023/044
,X.u-loo D217/D303
AUTHORS: Arzhanyy., P.M., Volkova, R.M., and ggokoshkin; D.A.
TITLE: Kinetics of oxidation of niobium and 1ts zlloys
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova- ;

niya po zharoprochnym splavam, V. 7, 1961, 214 - 220

TEXT: This work is concerned with the oxidation of niobium after :
alloying its surface with various elements. Niobium of the follow-
ing chemical composition was used as the material for study: 98.9 %
Nb, 0.4 % Ta, 0,15 % Pb, 0,13 % Fe, 0.08 % N, 0,09 % 0, 0.01 % Si,
0.4 % C and 5 x 10-5 % B. The hardness of the material was 200 kg/
mm2, The material was made into specimens which were subjected to
cementation with Si and Ti. The diffusion layer was analyzed metal-~
lographically and by X-ray spectral methods, as well as by micro-
hardness measurements. The distribution of the diffusion components !
through the depth of the protective layer was measured by meano of

the instrument PCAW -2 (RSASh-2) by A.N. Deyev. The specimens were
tested for oxidation by continuous weighing with an accuracy of

Card 1/3 X
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Kinetics of oxidation of niobium ... - D217/D303

+ 0,0005 g, The oxidized layer was studied metallographically and i
by means of X-ray and electronographic methods. During saturatlon {
of Nb with Ti and Si, diffusion layers of complex structure and ‘
composition form. At 900 - 1100°C, a single layer having a micrc-

hardness of approximately 1200 kg/mm2 forms, and at 1200 and 1300%¢C

two layers form, the thickness of the second layer being 5 - 6 p«

The microstructure and microhardness measurements show that the

same phase forms on the surface of saturated specimens at all tem-
peratures and times of soaking. By means of X-ray spectral and X- !
ray structural analysis, it was found that this phase consists of '
niobium disilicide in which Ti is dissolved; this has a hexagonal

lattice with parameters a = 4,779 KX and ¢ = 6.493 KX. The Nb con-

tent of the second layer is approximately 82 %, The phases Nb5813

and TiBSi3 have identical crystal lattices, Ti and Nb form a conti-

nuous series of s80lid solutions, and it can, therefore, be assumed
that the second phase consigts of a so0lid solution of TLSSi3 and

Nb58i~o The thickness of the diffusion layers fcrming on the surfa-

b)
Card 2/3 ‘)(
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and 6 Soviet-bloe references, dh There are’ 1 1~£gThe scale for-

ure, 6 tableg
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AUTHORS ¢ Korneristyy,  -Yu.K., Bannykh, O.A., Zudin, I.F.,; and
ggpkoshkin, D.A.

TITLE: Influence of aluminum and carbon on properties of
gteel with 10 % Cr and 13 % Mn, at elevated tempera-
tures

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issleds-

vaniya po zharoprochnym splavam, v. 7; 1961, 317-328

TEXT: The influence of Al addition in the range of 2.35 ~ 4,67 %

and of C in the range of 0.1 - 0.8 % was investigated in 10 % Cr

and 13 % Mn steel in which the appearance of the o-phase is exclu-

ded. The samples were prepared by smelting in a magnesite crucible,

in an induction furnace, and consisted of Armco iron, Cr; Mn (96.5%

pure) and Al metal. C was introduced by addition of synthetic cast .
iron. The ingots were forged into cylinders of 12 and 20 mm diame~ .
ter. starting the forging at 1150° - 1200°C ending at 750°C. The ,
samples were then hardened by quenching in water from 9500C for 2 b(

Card 1/3
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Influence of aluminum and carbon ... D205/D303

hours prior to testing. The resulting structures were: Without Al
and with 0.1 % (I), with 2.5 % Al, 0.4 % C (V) and with 2,5 % Al,
0.8 % C (VI). These steels were austenitic. With 2.35 % Al and Yo
¢ (IT) the structure was 65 % austenite 35 % ferrite; with 3.12 %
Al, 0.1 % ¢ (III) - 90 % ferrite; with 4.67 % Al, 0.1 % C (IV) -
100 % ferrite. The temperature dependence of strength and plastici-
ty was examined, using an WM -4P (IM-4R) machine. The hot hardness
was examined at 7000, 8000 and for samples V and VI also at 900°C,
on the BYM -4M (VIM-IM) apparatus, using a sapphire identoT. Resis—
tance to creep was examined on the UM -2 (IP-2) and IP-5 machines,

using stresses of 9 kg/mm2 in the temperature rangé of 550 - 750°C.
Resistance to scaling was examined by the weight gain of samplées
00 - 12007C

heated for various times in muffle furnaces in the 9
temperature range. The austenite of the 10 % Cry 13 4 Mn and 0.1 %C
steel is unstable and 1is transformed into martensite under the ac-
t1on of plastic deformation. Aluminum exerts a high ferrite-forming
action and lowers the high-resistance characteristics. Exploiting
the y-forming ability of carbon, the austenitic structure can be
achieved in steel containing aluminum. 0.4 % of C 1n the presence )<

Card 2/3
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Influence of aluminum and carbon ... D205/D303

of 2.5 % Al gives a austenitic structure. The re<istance

of this steel than that of the other i

steels. The resistance to scaling increases sharply with an increa-
se of Al content. The increase of ¢ up to 0.4 % lowers the resis-
tance to scaling. Purther increase of C to 0.8 % has little bearing
in this respect. Steel (V) has good heat and scale resistances up
to 700°C and can be used for durable service under stress up to
650°C; instead of Cr-Ni steel 1X18H9T (1Kh18N9T), There are 7 fi-
gures; 1 table and 12 references: 10 Soviet-bloc and 2 non-Soviet-

bloc. The references to the English-language publications read as
follows: Brady and Baughner, Iron Age; 194, no. 7, 1959, A.J.
Schmatz, Metal Progr. 76; no. 4, 1959,
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ACCESSION NR: AT4009495 8/2509/63/000/014/0068/0077

- AUTHOR: Banny*kh, O. A.; Zudin, L. F.;Knahlr, V. L; Prokoshkin, D, A.;
Samarin, A, M, T e

TITLE: Properties of ferrite aluminum-iron alloys e

' SOURCE: AN SSSR. Institut metallurgii. Trudy®, no. 14, 1963. Metallurgiya,
S metallovedeniye, fiziko-khimicheskiye metody* la@ledovaniya, 68477

TOPIC TAGS: aluminum alloy, iron alloy, aluminum-iron alloy, ferrite alloy, melting,
forging, heat treatment .
. . L] .

ABSTRACT: Some properties ¢f aluminum-iron alloys. are of industrial importance, but
they are not commonly used as construction materials. “In the present work a number of
these alloys were exposed to melting, forging and heat treatment, after which they were
studied for specific gravity, impact strength, rupture strength and plasticity under
various conditions, The chemical composition of the alloys used in the investigation is
given in Table 1 of tie Enoclosure. Two series of alloys were melted: one group in ajr
and the other in a vacuum. It was found that vacuum melting of the alloy improves the
mechanical properties, especially under high-temperature conditions. Figure 1 of the

6 o . \

Cord
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Enclosure shows the dependence of the rupture strength and plasticity of the alloy on the
aluminum content. The curves show that an increase in the aluminum content to about 15%
increases the strength of the alloy between 20-600C; at 700C the strength does not depend
on the aluminum content. The alloy has a maximum strength and satisfactory plasticity
at 400C; the strength drops sharply and the plasticity simultaneously increases at tem-
peratures over 600 C. Aluminum-iron alloys may thus be used under stress without add-
ing a third element at temperatures below 600C, Figure 2 of the Enclosure shows that an
increase in the aluminum content in the alloy increases grain size at 1,100C. Additional
studies on the effect of admixtures (Ti, Zr, B, Ni, W) on the properties of the Al-Fe
alloys shows that the introduction of titanium, zirconium, and boron into alloys with 10%
P Al does not change the strength of the alloy. Zirconium and boron lower the scaling = -
1i* " resistance of the alloy while additions of nickel and tungsten to an alloy with 15% Al

i lowers the strength and plasticity of the alloy. Orig. art. has: 7 figures and 6 tables.

. ASSOCIATION: Institut metallurgii, AN SSSR, (Metallurgical Institute, AN BSSR)

' SUBMITTED: 00 | DATE ACQ: 25Jané4 = ~.""". . . ENCL: 04
. . SUB CODE: MM\ ~ NOREFSOV:io08  OTHER:on
“ . Card 2/6 .\‘. »
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TABLE 1 - Chemical coﬁxposiﬂoq of the alloys tested.

CIA-RDP86- 00513R001343220013 2

S AL, ;ql;ﬁ:f-r"-‘ e e o S P 1 S Ve t:r RPN I SRS S R e R R e e e e T
P , :* P
| o x
’ N ACCESSION NR: AT4009495 ENCLOSURE: 01
: \ N
! . Content % —
Aggy A Ma s ° x
. S 'Air-melted alloys o
: T 4,87 0,023 0,032 0,0150 0,0048
i ‘2 9,80 0,004 0,065 0,0052 10,0000 -
N N A 8,70 0,010 0,047 00051 . 0,000 .
i 8 12,70 0,005 0,048 " '0,0097 - 0,0090 .
- . 9 ] L4500 | 0018 _ ] 0,013 ,]_ 00033 ] ;. 0,000 -
- Vacuum-melted d alloys’® * T i
i .- e - s . . T
7t AR 10,36 <0,010 0,030 0,003 : |*: 0,0110 .~
¥ T4 12,19 <0,010 0,300 0,0046 . © 0,0070 -
. A1 14,92 <0,010° 0,030 0,0028 _ . 0,0070 °
S AR 16,82 <0,010 0,00 - 10,0020 ¢ 0,0040
B ; . ‘ . .o . . . ) - . . i , “‘
S
!
{
]
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Fig. 1 - Dependence of rupture étrength | X : AR
. . . and plasticity of all R
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Fig. 1 - Dependence of rupture strength and plasticity of alloys on aluminum content
a ~ at 20C; b - at 400C; ¢ - at 500C; d - at 600 and 700C

Card 5/6

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343220013-2"



ST faii iy AL e RE Y Vet e R et i T e § i L iy g S e |
BP0 St e S Al BRI S L T

"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343220013-2

T N i e L e i P e A

D A P R T R T IR R i)

ACCESSION NR: AT4009495 -

Fig. 2 - The dependence
of the average grain
size on the duration of
treatment at 1, 100C for
vacuum-melted alloys 3~6 -
alloy nos. (see Table 1
of the Enclosure)

RN
b

N o
2

L . L

o

Grain diameter, cm

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343220013-2"



o SRR IR SO MR TR
L e

RS ey o

"APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001343220013-2

S TAEGESE RIS .

o e

ACCESSION NR: AT4013955 S/2659/63/010/000/0219/0225
AUTHOR: _?:okqshkin, D. A.; Vasil'yeva, Ye. V.; Popov, N. N.
TITLE: The properties of alloys of the niobium-tungsten-titanium system

SOURCE: AN SSSR. Institut metallurgii. Issledovaniya po zharoprochny*m splavam, V.
10, 1963, 219-225

TOPIC TAGS: alloy strength, alloy property, alloy oxidation, niobium alloy, niobium
tungsten titanium alloy, tungsten containing alloy, titanium containing alloy, ternary alloy

ABSTRACT: In view of the fact that binary ailoys containing Nb can be used only for special
purposes, the authors undertook a study of the structure and properties of five ternary '
alloys of the Nb-W-Ti system containing 15% by weight of W and 0, 3, 10, 150r 20% by
weight of Ti. The alloys were prepared from 99.9% pure niobium, 99. 95% pure tungsten,
and iodide titanium in an arc furnace (purified argon atmosphere) with a nonconsumable
electrode on a watercooled Cu bottom. Two test ingots were prepared from each alloy

and subjected to diffusion annealing for 48 hours at 1700C. The authors studied the
microstructure of the cast and annealed samples, the specific gravity, the hardness at
room and high temperatures, high-temperature creep and the oxidation behavior. As

gxpgclu}%, the specific gravity decreased with increasing Ti content, as did the hardness at
s Lar
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i | room temperature. Annealing produced a decrease in hardness, homogenized the

‘ microstructure and eliminated the dendritic structure. The high-temperature hardness

: ' (600-1000C) increased with increasing Ti content. reached a maximum at 10% Ti and

! ! then decreased sharply. Creep strength was only insignificantly affected by Ti content (in-

' * creasing slightly with % Ti), while the rate of oxidation tended to decrease with increasing
Ti content, reaching a minimum at 10% Ti. The mechanism of oxidation of Nb-W-Ti alloys

’ is discussed. Orig. art. has: 3 tables and 3 figures. '

. ASSOCIATION: Institut metallurgli AN SSSR (Institute of Metallurgy' AN SSSR)

. ' SUBMITTED: 00 / ‘ - e ENCL: 00
, | SUB CODE: MM ' NO REF SOV: 006 OTHER: 006
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; ACCESSION NR: AT4013956 8/2659/63/010/000/0225/0228
AUTHOR: Prokoshkin, D, A,; Arzamasov, B. N,
TITLE: Investigation of chromium-tungsten alloys by the thermal diffusion method

SOURCE: AN SSSR, Institut metallurgii. Issledovaniya po zharoprochny*m splavam,
v. 10, 1963, 225-228,

TOPIC TAGS: chromium, tungsten, chromium tungsten alloy, constitutional diagram,
thermal-diffusion process

STRACT: There are differences of opinion about many high-temperature metal systems.
particular, there are contradictory data on chromium- tungsten alloys. The authors

_2"
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and J. Lobzowski (X-ray analysis of chromium-molybdenum and chromium-tungsten
alloys. Anal. Chem., 19, 2, 1941) did not determine one of the phases of chromium-
plated tungsten, as the X-ray analysis was performed on deformed powders of the Cr-W
alloy. On the basis of tests with the Cr-W alloy it was possible to assume that annealing
of Cr-W alloy powders prior to X-ray analysis allows one to detect the CrWgy phase,
which the authors found by using the thermal diffusion method. Orig. art. has: 4 figures.
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ACCESSION NR: AT4013922 ° §/2659/63/010/000/0022/0027
AUTHOR: Prokoshkin, D.A, Matveyava, M, P,; Morozov, V.'A.

TITLE: An investigation of the process of plastic deformation of chromium at
high temperatures

SOURCE: AN SSSR, Imstitut metallurgii. Issledovaniya po zharoprochny*m
splavam, v. 10, 1963, 22-27

TOPIC TAGS: chromiuﬁ, chromium alloy, chromium deformation, chromium stress,
-plastic defoxrmation, creep, high temperature creep, molybdenum

ABSTRACT: The basic task of the investigation was a study of the influence of
the substructure formed in the process of creep at high temperatures on the
subsequent resistance of chromium and chromium alloys to plastic deformation.
The tests were performed with pure electrolytic chromiuvm (99.967). Chromium
samples 55 mm long and 6 mm in diameter were cast in pure helium and were then
tested for creep on tha IM-4K machine under constant torque at Lemperature.; up
to 1500-1600C. It was found that ome of the most important factors at nigh
temperatures is the position of the boundaries and the presence of processes
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AUTHOR: By*strov, L.N.; Ivanov, L.T.; Ptolurhkin, D.A.

TITLE: A study of nickel diffusion in niébll-g:spp'c;rruuoy-
. . . [ ]
SOURCE: AN SSSR. Iastitut metzllurgif. Issledovaniyas po zharoprochoy*m splavam,
v. 10, 1963, 4446 ~ , _ - '
: o . . ) .
TOPIC TAGS: nickel, nickel-copper alloy,, diffusion coefficient, electrolytic
nickel, nickel diffusion .

ABSTRACT: A stu@y has be€n made of the diffusion coefficient in pure electroly-
tic nickel and nickql-copper! alloys. In laboratory scale experiments, three
test specimens of alloys with 0.05, 1 and 10% copper, and one specimen of pure
electrolytic nickel were used as strips 70 mm long, 8 mm wide and approximately
504 thick with solid copper plates, soldered at each end, serving as contacfs.
The radioactive isotope Ni63 was deposited in the middle section of the speci-
men by atomization in vacuum on one side only. The strips were heated many
times to 1100-1300C by passing alternating curreat through pure helium., After
every heating, radicactivity measurenents wers taken from each side of the
atrip./' The results of the study showed that the diffusion coefficient| wvas higher
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for pure nickel and lower for its alloys (Ni-Cu). .The energy of diffusion of

Ni initially increases by a factor of 10-15 K. Cal./Mole when copper is added

as shown in Fig. 1 of the Enclosure. Thus, this study confirmed the results of

similar studies on Ni-Cu alloys by Kryukov and 7hukhovitakiy (Dokl. AN SSSR 90,

no. 3, 1963), and by Reynolds et al. (Acta Met. 5 no. 1, 29, 1957). Thege stud-,

jes were conducted with nickel-gold alloys, as the nearest system to Ni-Cu
~alloys. Orig. art. has: 2 figures, 1 formula and 1 table.
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S/659/61/007/000/044/044
Investigating some heat-resistant ... D231/D303

and ¢-solid solution to be investigated. The investigation consis-
ting of two parts was carried out with the following steels: 1) 0 %
Mo; 2) 1 % Mo; 3) 3 % Mo; 4g 5 % Mo (part I); 5) 3 % Mo + 0.001 %
B; 6) 3 % Mo + 0,004 % B; 7) 3 % Mo + 0,008 % B (part II). Yart Is
Tests carried out were: 1) Dependence of the hardness of various
steels on the quenching temperature; 2) Microstructure after qucn-
ching from 10000C; %) Dependence of the ultimate strength and cor-
responding elongation on temperature in the range 600 - 900°C; 4)
Measurement of creep resistance at 700° and 750%C; 5) A steel quen-
ched (from 11000C) in water, then subjected to ageing (at 750°C)
for 10 hours was investigated for strength and ductility when test-
ed to fracture (20 - 900°9C) also for temperature dependence of the
impact strength, long-time thermal stability and long-time strength
under a load. The results are fully discussed. Part II: According
to S.M. Vinarov (Ref. 10: Trudy MAI, no. 123, Oborongiz, 1960) the
ability of small amounts of B to increase the heat resistance of
steels depends on the method of introducing B into the steel and
the chemical composition of the latter. The steels chosen were tho-
se previously investigated in part I which showed small creep re;
sistance. All the investigated steels after quenching (from 11507C) ><
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